It has been made a proposal of new ideal cycle for power plants which is working by a turbine gas, for both closed and open systems. It has been designed a special device for adding heat at constant volume. The aim of special device is to decrease the amount of added heat for the new cycle. We have made a comparison between the simple gas turbine cycle & the new cycle. The results has been shown, that the efficiency of new cycle is greater than the simple cycle of gas turbine.
Introduction
The research is concerning with a branch of mechanical engineering which is called thermodynamic. It is always has a relation with producing energy either for electricity generation, cars, planes and trains by using the thermal energy. The increasing of the thermal efficiency has been considered as important parameter for mechanical engineers who they want to specialize in the thermodynamic science and power plants. They usually want to reach the maximum efficiency as possible because they know the effects of increasing of the thermal efficiency all over the world in economical, environmental and development sides.
The New Ideal Cycle for Internal
Combustion Power Plants
The Parts of New Ideal Cycle
The We see that the new ideal cycle has only 4 processes:  Process (1-2): adding heat at constant volume by using special device.  Process (2-3): adding heat at constant pressure by using the injection of fuel.  Process (3-4): isentropic expansion by using turbine.  Process (4-5): rejecting heat at constant pressure by using the special device.
Analysis of New Ideal Cycle
We know that the pressure at state 2 in Figure 1 is:
Because 1 V V 2  so, the inlet temperature of turbine is: 
By substituting Equation (1) in Equation (2) we obtain: 
PT T T P T
The thermal equilibrium between process (1-2) & (4-5) is given by: 
We assume that ( ), then:
We solve Equation (6) for , so we obtain:
The specific work of special device is:
The specific work of turbine is given by:
We substitute Equation (3) in Equation (8), so we have:
The specific heat added in the cycle is given by:
Also, we substitute Equation (3) in Equation (10), and then we have:
The thermal efficiency is given by:
We substitute Equation (9), (10) & (12) in equation (13), and then we will have:
Notice:  In this new ideal cycle, it must be 2 4 T T  , and when we assume that the effectiveness of exchanger is 100%, T T  .
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 The temperature at state 5 must be the minimum temperature of gas exhaust 5 473 T K  , to avoid the condensation of corrosive gases in the pipe. 
It seems that the efficiency of new cycle is greater than the simple cycle of gas turbine.
The Table 1 indicates the difference value of p r & 3 to obtain other temperature, specific work of special device & turbine, amount of added heat, work ratio, efficiency of cycle and Carnot efficiency between the new cycle (N.C) & S.C (Open System).
T
In the aircraft practice where the life expectancy of the engine is shorter, the maximum temperature used are usually higher than those used in industrial and marine gas turbine units, more expensive alloys and blade cooling allow maximum temperature of above 1600 K [1] . 
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The Parts of New Ideal Cycle
The We see that the new ideal cycle has only 5 processes:  Process (1-2): adding heat at constant volume by using the special device.  Process (2-3): adding heat at constant pressure by using exchanger.  Process (3-4): isentropic expansion by using turbine.  Process (4-5): rejecting heat at constant pressure by using the special device.  Process (5-1): rejecting heat at constant pressure by using exchanger which the working substance can be water, air etc.
Analysis of New Ideal Cycle
We know that the pressure at state 2 in Figure 3 is:
Because 1 and so, the inlet temperature of turbine is: By substituting Equation (15) in Equation (16) we obtain:
The thermal equilibrium between process (1-2) & (4-5) is given by:
We assume that ( 1 2
We solve Equation (20) for , so we obtain:
We substitute Equation (17) in Equation (23), so we have:
Also, we substitute Equation (17) in Equation (25), and then we have:
We substitute Equation (22) 
Example (2-1): 
The Special Device for Adding Heat at
Constant Volume
Components of the Special Device
As we see in Figure 5 , the special device constitutes from 12 parts as follow: 1) Inlet pipe of air.
2) Outlet pipe of air.
3) Cam, which it is fixed. 4) Piston. 5) Exchanger-between air and exhaust gas. 6) Rotary part. 7) Exhaust gas outlet tube. 
The Working Mechanism of the Special Device
 When the piston starts from the initial position, the vacuum of cylinder will be occupied by the air from the air inlet pipe as shown in Figure 6 .  After that, the temperature of air inside the cylinder will increase because there is an exchanger between a cool air and hot exhaust gas, see Figure 7 .  When the air reaches near the air outlet pipe, the all air inside the cylinder will be hot. Then the piston will compel the hot air to move outside the cylinder to the outlet pipe by using cam. See Figure 8 .  When the all air has been rejected from the cylinder, the above steps will be repeated for another new cool air.
The Equations of the Special Device
Before we start to find the equations, the special device which it is shown in Figure 5 has been modified to another kind, because the new kind is easy to study, but we must remember that the idea of the new kind is the same as we explained in previous subsection. The new kind is shown in Figure 9 . The cam and air pipes are in front of and behind the page respectively.
The Magnitude of the Force to Reject the Air from Cylinder
As we know, the pressure inside the cylinder of air will increase as a result of arising in temperature, and the specific volume is constant then:
Also, we know that the area of cylinder is:
By substituting Equation (30) in Equation (29), and then we have:
When the connection rod hit the cams as show in Figure 10 , the analysis of forces will be if we neglect the force due to spring as shown in Figure 11 , where "F" is the force momentum of rotation of rotary part. "R" is the reaction from the cam. " air f " is the force due to the air inside the cylinder. The analysis of the force: In x-axis:
In y-axis:
By substituting Equation (33) in Equation (34) we obtain:
Then, the minimum magnitude of the force to reject the air from the cylinder is:
The Power of the Special Device
We know that the torque of the circular motion can give by:
where  , I and  are torque, momentum of inertia and Angular acceleration respectively. The power of circular motion is given by:
where and P   are power and angular velocity respectively.
Also, we can express the torque as:
where " r " is the radius which it is reached from the center of the circle to the center of the piston. By substituting Equation (39) in Equation (38) we obtain:
Now, we want to talk about an important parameter of Equation (38), it is the value of the angular velocity "  ".
As we see from Figure 12 , the cylinder will move from it is initial position 1 to reach position 2 at angle of "  " mafter a period of time "t", then:
"t" will dependent on the time required to reach the air from initial to final temperature.
By substituting Equation (41) in Equation (40) we have:
Recall that:
If, we substitute Equation (43) 
The last equation helps us to determine the power of special device.
Example ( 
Final Form of the Rotary Part with Tubes
The rotary parts have many tubes which they are connected with each other as shows in Figure 28 . These tubes contain the hot gases which come from exhaust ases of turbine. g 
Arrangement the Components of the Special
Device Figure 31 shows the method to arrange the components of the special device with each other. The power of special device comes from the power supply by using a gear.
The Conclusions
 The efficiency of new cycle is greater than the simple cycle of gas turbine.  The work ratio of new cycle is lower than the simple cycle of gas turbine.  The capacity of power plants will be smaller by using the special device, rather than using two or three compressor to increase the efficiency.  We can make the life more comfortable and economical for persons and factories by decreasing the energy cost.  We can also decrease the dangerous effects of exhaust gases to the environment by making the fuel consumption more economical.
